This study examined the different rates of both bentonite and vinasse as mineral and organic soil conditioners, in combinations, to improve soil chemical properties which should be reflected on pea (Pisum sativum. L,Variety Master B) productivity during the two winter seasons of 2014 and 2015, on sandy soil under drip irrigation system. The experiment was implemented in Ismailia Agricultural Research Station (latitude, 30 o 35' 41.901" N and longitude, 32 o 16' 45.834" E). The objective of the work is to study the effect of the treatments for bentonite applied were rates of 2, 4 and 6 ton fed.
INTRODUCTION
Nowadays, the term of soil conditioner is widely used in worldwide; improves the soil characteristic either physical or chemical properties especially in sandy soils. The most problem obvious in the sandy soils is its very limited microbial activity which leads to analysis of organic matter. This low fertility is one of the constraints in this region limiting agricultural production mainly cereals which require improvement through industrial fertilizers to increase crop yields.
Bentonite is clay minerals, mainly smectites (Partay et al., 2006) . The primary role of bentonite is to improve the water holding capacity and moisture content of soil, thus contributes to the stimulation of biological activity (Shimmel and Darley, 1985; Usman et al., 2005 and Lazanyi, 2005) . Addition of bentonite to soil should increase the mineral nutrient and colloid content of soil which should decrease the leaching of different nutrients from soil (Noble et al., 2000) .
In this perspective, introducing clay-rich bentonite can improve the physical and chemical characteristics of soils. This action should increase cation exchange capacity (Dejou, 1987) , and improve soil structure leading to a good water and nutrients retention and a better soil ventilation. The approach for development of a culture system combining a legume and cereal in bentonite amended soil can be a model to improve fertility and increase crop production. The introduction of nitrogen fixing legumes in combination with a cereal, by means of the symbiotic association with nitrogen fixing bacteria, can replace at least partly the synthetic nitrogenous fertilizer and hence reduce land pollution. In spite of that, Houcine and Moulay (2007) mentioned that EC increased with application of bentonite mixture; pH tended to the alkalinity of soil; total CaCO 3 rises, when bentonite was added in the used mixtures, but active CaCO 3 decreased. The high bentonite amounts (10 and 15%) showed no effect on the total phosphorus. The mixture of bentonite at 15% reduces the organic carbon, whereas total nitrogen falls down. Na + and Ca ++ become higher when bentonite was increased amount; K + however, was reduced in all treatments with responses for Mg ++ only under high mixture bentonite (15%).
Concerning vinasse as an industrial waste was being a problem for getting disposed from sugar industries. The large amount of vinasse can harm the environment, causing salinization and river Nile pollution. Therefore it was thought useful to try overcoming the created problem using it in agriculture land. Arafat and Yassen, (2002) found that vinasse increased significantly the pea and maize yield as well as N, P, K, S and Ca uptake; however, the predominant effect was mainly to K and S. In addition, the (RSW) raw spent wash (vinasse) is highly acidic and contains easily oxidisable organic matter with very high BOD and COD (Patil et al., 1987) . Also, such spent wash contains high organic nitrogen and other nutrients (Ramadurai and Gearard, 1994) . By installing biomethenation plant in distilleries, reduces the oxygen demand of RSW, the resulting vinasse is called primary treated spent wash (PTSW); primary treatment to RSW increases the nitrogen (N), potassium (K), and phosphorous (P) contents but decreases calcium (Ca), magnesium (Mg), sodium (Na), chloride (Cl -), and sulphate (SO4 2-) (Mohamod and Subash, 2004) . Vinasse is rich in potassium (K), sulphur (S), nitrogen (N), phosphorous (P) as well as easily biodegradable organic matter thus its application to soil has been reported to increase yield of sugar cane (Zalawadia et al., 1997) . The diluted vinasse irrigation was superior for physical and chemical properties of the soil and further rise soil micro flora (Kuntal et al., 2004) . Diluted vinasse increases the shoot length, leaf number per plant, leaf area and chlorophyll content of peas (Rani and Vastava, 1990) . Increased concentration of applied spent wash causes decreased seed germination, seedling growth and chlorophyll content in sunflowers Helianthus annuus; in fact, the spent wash could be safely used for irrigation purpose at relatively lower concentrations (Ramana et al., 2001) . As previously mentioned, the spent wash containes an excess of various cations and anions, which are injurious to plant growth; these constituents should be reduced to beneficial level by dilution.
Finally, Skowronska ( 2010) pointed out that the high organic carbon (350-830 g kg -1 ) and nutrient contents (30-53 g N kg -1 , 30-95 g K kg -1 ) in the vinasse makes it potentially useful as a fertilizer, in spite of some constraints of its salinity, low C:N ratio and low phosphorus content. Addition of such soil amendment to agricultural soils is a very common practice due to the observed improvement of physical, chemical and biological properties of soils, as well as the reduction of disposal costs. The aim of this study was to evaluate the effect of different levels of both bentonite and vinasse in a combination on soil quality particularly regarding modified chemical properties of sandy soil.
MATERIALS AND METHODS
To study the effect of some soil conditioners, bentonite as mineral soil conditioner and vinasse as organic soil conditioner, on some chemical properties of sandy soil and crop productivity, a Field experiment was carried out on sandy soil at El-Ismailia Agriculture Research Station Farm in Ismailia Governorate, Egypt. The institute farm is located at 30° 35´41.9" N Latitude and 32° 16´ 45.8" E longitude. Physical and chemical properties of the studied soil are shown in Table (1) . The experiment was laid out during two successive winter seasons cultivated with Pea (Pisum sativum. L.Variety Master B), in a split plot design with three replications for each treatment. The main plots were devoted for bentonite mineral soil conditioner at rates of 2, 4 and 6 ton fed.
-1 . The sub-main plots represented treatments for vinasse as organic soil conditioner with five rates of 0, 0.25, 0.50, 0.75 and 1.0 ton fed -1 (V0, V1, V2, V3, and V4) respectively, Some analysis of both bentonite and vinasse are presented in Table ( 2).
Bentonite and vinasse were added by thoroughly mixing with the surface soil layer before pea cultivation. All treatments received mineral fertilizers at the recommended dose from superphosphate (15 % P 2 O 5 ) at a rate of 200 Kg fed.
-1 basically before sowing after that potassium was added as form potassium sulfate (48 % K 2 O) at 50 kg fed.
-1 , four split equal doses being used after 2, 4, 6 and 8 weeks from sowing into two equal doses. Nitrogen was applied in the form ammonium sulfate (20 % N) rates of 350 Kg fed.
-1 . The first doses were added at sowing and the second after 35 day from sowing. At harvest, surface soil samples were collected to analyses soil chemical properties evaluated according to Cottenie et al. (1982) .The studied parameters included soil pH determined in 1:2.5 soil water suspensions, electrical conductivity (EC) in saturation extract, organic matter (%) along with available N, P and K . Samples of both straw and pods for the tested crop were collected from each plot, weighed to determine the yield components ( straw, pods and seeds yield), oven dried at 70°C for 48 h. until to a constant dry weight then ground and prepared for digestion as determination as by Page et al. (1982) . Determination the macronutrients in digests according to procedures described by Cottenie et al. (1982) .Obtained results were subjected to statistical analysis according to Snedecor and Cochran (1980) and the treatments were compared by using L.S.D. at 0.05 level of probability.
RESULTS AND DISCUSSION
Effect of bentonite and vinasse on soil chemical properties:-Data in Tables (3 and 4) reveal the effect of different rates of both bentonite and vinasse, in combination, on pH, EC and organic matter content (OM) along with available elements of N, P and K values in two successive seasons after pea crop harvesting in both two seasons.
Soil reaction (pH)
Concerning pH values, data generally, indicated decreases in pH values as affected by bentonite application particularly with low rate compared to control treatment. Although, Satje and Nelson (2009) found that Soil pH increased through bentonite addition, ability of bentonite treatments to effectively raise the pH of low pH soils was observed. But in our study data show the inversely, this may be due to the grater effectiveness of vinasse on pH values. Whereas, data showed that, the effect of applied vinasse on pH values decreases gradually with increasing the rates of vinasse. Similar results were obtained by Carmen and Pmp (2006) , who showed that vinasse is considerable acidic liquid whereas pH ranged between 4 and 5. 
Electrical conductivity (EC)
EC values, as shown in Tables (3 and 4) , were significantly increased by increasing rates of application as compared to control treatments particularly with high rates for them in both seasons. This is due to the possibility of high salt dissolved from vinasse to the soil solution (Tejada and Gonzalez, 2006) . Also, they mentioned that, an increasing in electrical conductivity caused by high vinasse application rate. Results agree with those of Yssad and Belkhodja (2007) who found that, application of bentonite to soil increased EC values.
Organic matter (OM)
With regard to organic matter results, in general, showed that, it's content content was increased with bentonite rates application as compared to control treatments. Vinasse application showed increases of OM content with gradual increase rates. Soil conditioner as a combination of bentonite + vinasse was beneficial to increases of OM content of soil. This may be to that vinasse, like other organic fertilizers has high organic matter content (Hazbavi and Sadeghi, 2016) .Besides, Madejon et al., (2001) showed that vinasse is a dense liquid with high organic matter and salt contents which leads to the availability of some nutrients through the association of groups carboxylic and phenols. As well as the activation of microorganisms that produce organic acids that facilitate the elements, which is reflected on increasing soil fertility.
L.S.D. at 5%
Bentonite ( 
Availability of N, P and K in soil
Results revealed significant responses of N, P and K availability in soil under influences of bentonite application compared to control treatments but no significance among the studied rates. Similar responses were obtained with vinasse especially with high rates. As expected, the effect of bentonite and vinasse as a combination represents a good soil conditioner especially when using high in vinasse which promotes nutrient recycling in ecosystems (Madejon et al., 2001) . Besides, Noble et al., (2000) observed that, when adding bentonite to soil, the mineral and colloid contenst were increased. Skowronska, (2010) added that the application of vinasse and bentonite to the light soil had a positive effect on CEC along with available P and K contents.
L.S.D. at 5%
Bentonite ( Yield components: Data presented in Figs (1 and 2) reported values of yield for pods, seeds, and straw of pea crop at both studied two seasons. Generally, results showed significant by impact for either bentonite or vinasse especially with high rates compared to control treatments. This may be due to better growth plants as affected with a good state of physical and chemical properties of soil treated with such soil conditioners (bentonite+ vinasse) as combination. Similar results were observed with Prado et al., (2013) who suggested that, the use of vinasse in fertigation systems had advantages because of contributeing substantial amounts of water and mineral nutrients along with, support soil quality and crop productivity. Again, Reguieg et al. (2011) found that, bentonite could be a very promising material for improvement of the physical, chemical and biological properties of sandy soils in arid region which would contribute positively to improved production yields.
Total content of nitrogen, phosphors and potassium
Figs (3 -4) showed total content of nitrogen, phosphors and potassium nutrients in straw and seeds under combined rates both of bentonite and vinasse treatments. Data again revealed positive responses particularly with high applied levels compared to control treatment. This may be due to good moving of elements from the soil to grown plant as well as its good metabolism which is reflected indirectly on the health state of the soil. This result agree with resultant of Reguieg et al. (2011) who suggested that addition of bentonite as soil amendment increased in total nutrients content of chickpea plant which should associat with good use of nutrients in soil solution by roots.
Also, Korndorfer and Anderson (1993) found the application of vinasses to soil increased significantly N, P, K, S and Ca uptake; however the predominant effect was mainly due to K and S. as well as, Gomez (1996) explained this phenomenon to be parallel to seeds and straw of pea plant; the total amount of inorganic N,P and K added with vinasse along the growing period is sufficient to meet the elements required for plant especially with high rates 
CONCLUSION
The application of different rates of both bentonite and vinasse as mineral and organic soil conditioners, in combinations, can improve soil chemical properties of sandy soil. Besides, using of vinasse to soil is a viable method for its elimination. Also it had direct effect as a source of elements and indirect effect consisting of an improvement of utilization of absorbed nutrients especially when combination with bentonite which should be reflected on pea productivity.
